Abstract. Document triage is the moment in the information seeking process when the user first decides the relevance of a document to their information need [17]. This paper reports a study of user behaviour during document triage. The study reveals two main findings: first, that there is a small set of common navigational patterns; second, that certain document features strongly influence users' navigation.
Introduction and Motivation
When seeking for information in a digital library, users repeatedly perform the task of "document triage", where they make an initial judgement of a document's potential relevance to their information need. There is a wide body of associated literature that gives indirect evidence about document triage. However, the scientific understanding of document triage specifically is limited.
The consistency and accuracy of human relevance decision making is often poor compared to nominal 'perfect' choices for known tasks on closed sets of documents [4] . Human information seekers seem to rely at least in part on search engines to 'predict' the most accurate documents for their information needs. Following a search, there is minimal tool support for the relevance decision-making of users. Observed behaviour suggests that the user's attention is narrowly focussed on a few parts of particular documents. For example, in a search result list, users mainly focus on documents presented on the first or second page [20] . Similarly, users choose only a few documents for further scrutiny, and appear to read little in detail beyond the first page [4] . This suggests that users are using only a limited pool of information to make relevance decisions. Document triage can be viewed as a form of visual search. In computer-human interaction, the visibility principle asserts that the important aspects of a system must be visible [11] . Applying this principle to documents, one can argue that users will be influenced by what is displayed of a document. We wished to explore whether the factors suggested in the current literature (e.g. [7, 19] ) did indeed influence how users move and view actual documents.
Information seekers have their own mental models or "personal information infrastructures" for systematic information seeking [16] in which they follow certain visual cues. There is a healthy diversity of information seeking models (e.g. [8, 13, 16] ), however none of these describes document triage in detail. The current research into triage is fragmented, and this no doubt explains the lack of such a model. Available reports focus on very specific aspects or external aspects rather than document triage generally [1, 2, 3, 5, 18] .
The research reported in this paper is a laboratory-based study that provides an initial assessment of the impact of common visual document features on on user behaviour during document triage. While some features focus user attention, the evidence is that conversely some relevant material is overlooked. When such issues are better understood, designers of document reader software can improve support for triage work.
We now report the study in three parts: design, results, and discussion. The paper concludes with a summary of key findings, and a view of future research.
Study Design
In general form our study was a laboratory-based observational experiment. Participants performed document triage on a closed corpus of documents, evaluating each for its suitability for a particular task. Log data of their interaction was captured. Pre-and post-study questionnaires plus an interview collected further data for comparison with the participant's actual behaviour during the experiment. This general structure was chosen to permit us to systematically assess the interaction between visible document content and visible document cues (e.g. headings, diagrams) and both user behaviour and relevance judgments.
Apparatus and Participant Selection
We developed a bespoke PDF reader software, that logs detailed information on the user's navigation in an XML file. Our study used a set of PDF files that were examined by the participants. To analyze the navigation log data accurately, we extracted the content from each PDF file and passed it through a custom-built parser. This permitted us to identify the exact content visible at any moment, using the view position and zooming information. The parser identifies heading, image and other visual feature information. An initial run on the document data was validated by human visual inspection to verify that the output was accurate for the set of documents we were using.
We recruited twenty participants, all having previous experience of PDF reader software. The participants were studying at postgraduate level in a computer science discipline, avoiding the specific CHI sub-disciplines that appeared in the study material. The participants' ages ranged from 21 to 38.
Study Format
Before the study, participants reported their perceived importance of common document features (title, heading, etc.) . This data calibrated our findings with other work (e.g. [7, 19] ). Overall, our data aligned closely with earlier work.
